Abstract Despite the rising burden of noncommunicable diseases, access to quality decentralized noncommunicable disease services remain limited in many low-and middle-income countries. Here we describe the strategies we employed to drive the process from adaptation to national endorsement and implementation of the 2016 Botswana primary healthcare guidelines for adults. The strategies included detailed multilevel assessment with broad stakeholder inputs and in-depth analysis of local data; leveraging academic partnerships; facilitating development of supporting policy instruments; and embedding noncommunicable disease guidelines within broader primary health-care guidelines in keeping with the health ministry strategic direction. At facility level, strategies included developing a multimethod training programme for health-care providers, leveraging on the experience of provision of human immunodeficiency virus care and engaging health-care implementers early in the process. Through the strategies employed, the country's first national primary health-care guidelines were endorsed in 2016 and a phased three-year implementation started in August 2017. In addition, provision of primary health-care delivery of noncommunicable disease services was included in the country's 11th national development plan (2017)(2018)(2019)(2020)(2021)(2022)(2023). During the guideline development process, we learnt that strong interdisciplinary skills in communication, organization, coalition building and systems thinking, and technical grasp of best-practices in low-and middle-income countries were important. Furthermore, misaligned agendas of stakeholders, exaggerated by a siloed approach to guideline development, underestimation of the importance of having policy instruments in place and coordination of the processes initially being led outside the health ministry caused delays. Our experience is relevant to other countries interested in developing and implementing guidelines for evidence-based noncommunicable disease services.
Introduction
Noncommunicable diseases cause 41 million deaths each year and accounts for an estimated 71% of all deaths globally. 1 Of the deaths caused by noncommunicable diseases, 32 million occurred in low-and middle-income countries. 1 In sub-Saharan Africa in 2015, 34% of all deaths (3.1 million/9.2 million) were due to noncommunicable diseases. 2 Due to increasing life expectancy, rapid demographic transition and additional risk introduced by human immunodeficiency virus (HIV), the World Health Organization (WHO) estimates that the African Region will experience steep rises in noncommunicable disease incidence and related mortality over the next decade. 3 However, services to prevent and control noncommunicable diseases in the Region are largely inaccessible or lacking in quality, particularly for poor people and rural residents. 4, 5 There is global consensus that using the primary health-care system, which provides a decentralized and integrated platform of care, is important in addressing noncommunicable diseases. [6] [7] [8] [9] WHO's Package of Essential Noncommunicable Disease Interventions (WHO PEN) for primary health care in lowresource settings 10 provides evidence-based clinical guidelines to improve access and quality of noncommunicable disease services delivered at primary health-care facilities while bolstering the universal health coverage agenda. 2 Some countries in sub-Saharan Africa have adapted the WHO package to the local context, however few have endorsed them and only two countries, Benin and Togo, have done a national implementation. 2 However, published experiences from the translation of evidence-based guidelines to routine practice in resourceconstrained settings are scarce. 11 Thus, sharing experiences on implementation of evidence-based guidelines for the delivery of noncommunicable disease services at primary health-care level in such settings is important. Here we describe the strategies employed to drive the process from adaptation to national endorsement of such guidelines and the plan for effective implementation and sustainment of the 2016 Botswana primary healthcare guidelines for adults.
Local setting
The burden of noncommunicable diseases in Botswana, a middle-income country in southern African, reflects that of other countries in the Region. In 2014, an estimated 37% (5920/16000) of deaths in the country were due to noncommunicable diseases. 12 In the same year, a populationbased noncommunicable disease risk factors survey conducted among 4074 adults aged 15-69 years showed that an average of 29% (95% confidence interval, CI: 27-32) of participants had hypertension and 18% (95% CI: [16] [17] [18] [19] [20] [21] were smoking (Table 1) . 15 Of the 2 million people living in Botswana, about 95% reside within 8 km of a health facility and basic health services are available for free to all citizens. 16 The lowest level facilities, the primary clinics and health posts, are each staffed by one or more general nurses, who have at least a two-year nursing diploma following secondary schooling. Botswana's healthcare system shares characteristics with other countries in the Region, including a primary care-based health system structure, shortages in health-care workforce, weak supply chain management and underdeveloped health information systems. 17, 18 Before 2016, there were no national clinical guidelines for noncommunicable diseases. Adults presenting to primary clinics with a major noncommunicable disease, such as diabetes, hypertension, cardiovascular disease, chronic respiratory disease and cancer, were managed and referred inconsistently, depending on an individual providers' training or whether the provider used international professional guidelines. In 2013, the health ministry, in collaboration with the University of Botswana, initiated the adaptation of the WHO package for Botswana context, 19 leading to the endorsement of the country's first national primary health-care guidelines for adults in November 2016. These guidelines contain standardized algorithms for screening, risk stratification and management of diabetes, hypertension, asthma and screening for, as well as algorithms for broader management of common clinical complaints and preventive care in adults. In addition to evidence-based treatment decision support for health-care providers, the guidelines also emphasize promotion of patient self-management through individual counselling by a nurse and a dietician, as well as group education, defaulter tracing and strengthening coordination of care.
Approach
To guide implementation of the guidelines, we selected the conceptual model of evidence-based practice implementation in public service sectors. 20 We chose this multilevel model, among various dissemination-implementation options, 21 because of this model's operational specificity, emphasis on implementation rather than dissemination alone, and relevance to public sector context. The model considers outer, e.g. legislation, policy, funding, and interorganizational networks, and inner, e.g. leadership, organizational culture, readiness for change and individual adopter attitude, including contextual factors that influence the implementation processes. Below we describe, and Fig. 1 outlines, the strategies and processes we undertook during the implementation, using the models' four phases: exploration, preparation, implementation and sustainment.
Exploration
To understand the limitations in provision of noncommunicable disease services in the public health-care system, the health ministry's national noncommunicable disease programme, conducted a multilevel situation analysis. The analysis consisted of a policy and literature review, assessment of available national statistical data, key informant interviews as well as stakeholder inputs from consultative forums. The stakeholders were part of a technical working group that met periodically, and included managers of related national programmes, specialist and general clinicians, academics, hospital administrators and representatives from civil society and development partner organizations.
Before 2016, a national policy or strategy on noncommunicable diseases Table 2 illustrates findings from observations made for 82 follow-up visits for individuals with hypertension, carried out by 11 health-care providers. Of these consultations, 59 (72%) involved appropriate step up of antihypertensives, that is, initiating new drug or increasing dose for patient reported medication adherence, but still had a blood pressure over 160/100 mmHg. Only 27 (33%) patients received any advice related to healthy diet, physical activity or weight control, and no patients had ever had their body mass index or waist circumference measured at the given facility. These assessments indicated that healthcare facilities were generally equipped to provide quality clinical services, but primary health-care providers would need training to effectively implement the guidelines and deliver quality care.
Preparation
To identify options for evidencebased care delivery models in rural or resource-limited settings, we did a webbased literature review by primarily searching PubMed and HINARI, using the search terms "quality improvement" or "guideline implementation"; and "primary care" or "chronic diseases" or "noncommunicable diseases" "healthcare services" or "care"; and "rural" or "resource-limited" or "sub-Saharan Africa". To select the model that best fitted the context of Botswana's health system, we considered the alignment with existing national policies and guidelines. We also considered the ongoing transition of the health ministry, which started in 2015, which is a strategic paradigm shift from curative-focused approaches and disease-specific programmes to an emphasis on prevention, early diagnosis and integrated treatment.
To gain insights on current practice and potential structural constraints, we held a series of meetings with clinical experts, the Health Ministry Permanent Secretary, manages for HIV, tuberculosis, primary health care and maternal health programmes and clinical services department, and selected clinicians and management staff in district health teams. Based on the findings from the literature review, the key informants deemed the integrated models, such as Wagner's Chronic Care Model (CCM), 27 most favourable for the health-care system context. Therefore, the national noncommunicable diseases programme believed that the available WHO package, 10 underpinned by this Chronic care model, to be the most fitting.
Details of the process of adapting the WHO package to the Botswana context have been previously described. 19 Briefly, algorithms for screening, risk stratification and/or management of diabetes, hypertension, asthma, breast and cervical cancer were embedded within algorithms for broader management of common clinical complaints in adults ( Table 3 ). The national formulary, which comprises a list of essential medicines covered by the government budget and free to patients, was revised to include relevant medicines from the WHO essential medicine list.
The endorsement, effective implementation and impact of the guidelines would depend on a supportive policy environment. Therefore, starting in mid-2015 and concluding in late 2017, development of a multisectoral strategy for the prevention and control of noncommunicable diseases 2017-2022 was accelerated to provide a national roadmap for noncommunicable disease interventions both within and outside the health sector. During the same period, planning for Botswana's 11th national development plan, for the period 2017-2023, was underway. The health ministry, an actor in this national planning process, identified this timing as opportune. The consultative platforms were leveraged by the health ministry to sensitize stakeholders across sectors, and foster intersectoral action and long-term resource allocation to reduce mortality and morbidity of noncommunicable diseases.
Once we anticipated endorsement of the guidelines, we developed a guidelines implementation plan and training programme for health-care providers with support of a publicprivate partnership (Box 1). Training materials that were developed were non-proprietary, facilitated by private sector funding and use of readily avail- 29 and Partners In Health Guide to Chronic care integration of endemic noncommunicable diseases, 30 to define a standardized set of performance indicators (Table 4) . The national noncommunicable disease programme revised paper-based and basic electronic reporting to include these indicators. Facility staff members reported on these indicators monthly to the district health management teams and national noncommunicable disease programme, using routine district health management reporting practice. On a quarterly basis, the national noncommunicable disease programme compiled and provided feedback of reports data to facilities. A subset of these indicators has been included in key performance targets for the health ministry and in the 11th national development plan.
Implementation
The health ministry planned that the implementation should be done in three phases, by scaling up noncommunicable disease services in 8-10 districts during each phase. The first phase began in August 2017 and involved eight districts where an international nongovernmental organization had established multidisciplinary diabetes clinics at district hospitals in 2012. 
Sustainment
To foster a sustained system change, much was done and planned in advance. For example, inclusion of guidelines indicators both in the ministerial key performance targets and in the national development plan will support highlevel policy prioritization and collective programme accountability. To ensure long-term support and institutionalization of guideline-compliant care, we engaged health-care providers and district health managers early on as part of the preparation process. Additionally, training local master trainers in parallel with development of non-proprietary training material will enable future trainings that do not rely upon external resources. To incentivizing participation by nurses, the guidelines training is accredited for nursing clinical professional development points.
Lessons learnt
By using and strengthening the country's primary health-care platform, we have accomplished a positive step towards decentralizing quality health-care services for noncommunicable diseases. Botswana is well placed to demonstrate quality and sustained services because of these guidelines and the political support of the national development plan objectives and accessibility of healthcare services.
Many of the strategies we employed took into consideration contextual factors (Table 5 ). For example, emphasizing the potential threat of noncommunicable diseases reversing health gains made by combatting the HIV epidemic facilitated prioritization of noncommunicable diseases during the exploration phase. The health ministry addressed limited expertise in analysing local data and identifying research evidence, a reality in many health ministries in low-and middle-income countries, 31 by collaborating with academia. This collaboration enabled in-depth analysis of local data and synthesis of published literature. Instead of a more rigorous and resource-intensive assessment of service provision, we distributed self-reported surveys to facilities and visited purposively selected facilities. These surveys were administered by University of Botswana research fellows affiliated with the national noncommunicable disease programme. Analysis of local data clarified local gaps as well as helped engaging policy decision-makers, who were sceptical that international averaged figures reflected local context. More analyses of these data, including further disaggregation by social determinants of health, should be emphasized to better inform policy and practice.
The preparation phase, leading up to endorsement of the guidelines, was a lengthy, iterative process and subject to many delays. In retrospect, delays were due to a combination of inner and outer contextual factors, including misaligned agendas of stakeholders exaggerated by conventional siloed and disease-specific approach to guidelines, underestimation of the importance of having policy instruments in place and coordination of the processes initially being led outside the health ministry. Development of Botswana's noncommunicable disease strategy was an enabling and necessary policy step towards guidelines endorsement. The two-year process of developing the noncommunicable disease strategy provided intersectoral stakeholder engagement that was instrumental for the prominent inclusion of mortality reduction of noncommunicable diseases in the national development plan. The process also helped to bring together individuals across the health ministry's programmes and sectors, who were relevant to adaptation of the guidelines.
During the preparation phase, the national noncommunicable disease programme needed to coordinate diverse stakeholders, consider efficacy of guidelines and other factors in decisionmaking, such as strategic alignment, equity and the health ministry capacity of additional health services. The programme also needed to handle multiple nonlinear processes, such as development of policy instruments. The health ministry has had an inadequate capacity
Box 1. Curriculum development for multimethod training on primary care-based management of noncommunicable diseases, Botswana
A multidisciplinary team of clinical experts, many of whom had been involved in the primary health-care guidelines adaptation process, developed the curriculum. Funding and technical support of the curriculum development and training material design, the health ministry established a public-private partnership. The curriculum consists of three modules: (i) risk assessment, diagnosis and treatment; (ii) health education and counselling; and (iii) principles of systems and quality improvement generalizable to chronic conditions, such as longitudinal documentation, missed visit tracing and responding to medicine stock outs. The curriculum for master trainers included a fourth module on how to be a trainer, encompassing principles in adult learning, mentorship and team-based work. Trainings were intended for maximum 30 participants, with trainer:trainee ratio of 1:10 at most. Training employed several pedagogical methods, including participatory didactic sessions, focus group discussions, practical skills training (such as diabetic foot exam) and role-plays for communication and counselling. Training of master trainers was five days long and included one clinical nurse (in the first phase of implementation, the nurse was from a comprehensive diabetes clinic), one community nurse or social worker, one medical officer and one dietician from each district. Subsequently, these master trainer teams would lead three-day general trainings in their respective districts (for a minimum of two primary care providers per facility trained in each district) and offer long-term phone-based and site-visit mentorship to health providers at primary clinics.
To evaluate the training, a team from the health ministry's national noncommunicable disease programme performed surveys before and after training, assessing the participants' knowledge, skills and confidence in managing conditions. In addition, observation of trainee performance in role plays gave the trainees immediate feedback and if needed, the trainers provided additional practice.
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for health-care stewardship in general, 32 and this shortcoming was also seen in the guidelines development process. We found that strong interdisciplinary skills in communication, organization, coalition building and systems thinking, as well as a technical grasp of best-practices in low-and middle-income countries, were particularly important. In Botswana, and in many low-and middleincome countries, these skills should be emphasized and developed as a strategy for improving clinical service delivery. With regards to implementation, strategies employed were informed by published literature on effective guideline implementation and quality improvement. 11, [33] [34] [35] Limited clinical knowledge and confidence in noncommunicable diseases management by health-care providers have been described in other low-and middleincome countries. 9 We addressed these issues by developing a multimethod training coupled with a mentorship programme. Phased implementation leveraged the experience of existing district hospitals with multidisciplinary diabetes teams. These teams, while focused on a single disease and based at district hospitals, had experience managing patients with chronic conditions. They were therefore well placed to serve as mentors and receive patients with complex issues, such as multimorbidity or needing special care, referred from primary clinics. Train-the-trainers model mirrored that of Botswana's successful national HIV training programme. 36 The potential synergies of applying relevant HIV experience and resources to noncommunicable diseases decentralization have been described, [37] [38] [39] and incorporating this approach should be suitable in other African countries.
We had to assess and address health-care workforce limitations. While there were some concerns that primary health-care guidelines would introduce additional unbearable workload, facility readiness assessments revealed that most primary clinics generally completed patient consultations by 2 pm. To further facilitate the work of the providers, we also employed task-shifting. The introduction of master trainer positions, which included 50% routine clinical practice and 50% training and mentorship of primary-care clinicians and nurses, required additional sensitization of facility leadership, such as meetings and workload negations. These positions were modelled after the existing tuberculosis and HIV nurse coordinator position and provide an example that facilitated the master trainer positions' acceptability among health-care providers and administrators.
Challenges
While political commitment exists, disbursement of funds has been delayed due to complex bureaucratic procedures involved in budget allocation. This delay has resulted in a decreased implementation pace and failure to execute a national communication campaign to raise public awareness on services made available or improved by the primary health-care guidelines. Both epidemiological surveillance and monitoring of health services are necessary to assess the near and long-term impact of these guidelines, BMI: body mass index; CVD: cardiovascular disease: HbA1c: glycated haemoglobin. a Indicators are based on RE-AIM framework, which assesses five domains: reach; efficacy; adoption; implementation and maintenance, 28 WHO HEARTS technical tool 29 and Partners In Health Guide to Chronic care integration of endemic noncommunicable diseases. 30 b Patients enrolled in care at baseline are individuals who had at least one visit during the 12 months period before guidelines implementation, were not known to have died or relocated and who meet any of the following criteria: known hypertension or diabetes, older than 40 years, or a 10-year CVD risk above 10%. New patients are those with same clinical criteria as above, enrolled in care during the 12 months following guidelines implementation within the given district c CVD risk assessment deemed completed if the provider had checked and documented: age, sex, blood pressure, blood glucose level, BMI or waist circumference, tobacco use and human immunodeficiency virus status. d The target consists of two categories: (i) new diagnosis, patients diagnosed within the past 12 months; and (ii) knowing diagnosis, patients diagnosed over 12 months before end of reporting period. Notes: Targets to be achieved within 12 months of guidelines implementation start. Facilities submit reports monthly including patient-level data, data are then aggregated across districts and nationally reviewed on quarterly and annual basis. Data will be augmented by periodic purposive audits.
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however national surveys can be costly and paper-based monitoring unwieldy. Advocacy is ongoing for more resourceefficient surveillance, by including key noncommunicable disease indicators in large better-resourced national surveys, such as the HIV and population surveys, and consolidating related surveys, such as the noncommunicable disease risk factors and tobacco surveys. Collaborative pilot projects are exploring feasible options for monitoring quality of care using electronic patient-level integrated health information platforms. 40 Finally, evidence-based guidelines need to be reviewed periodically to ensure alignment with evolving evidence. While HIV guidelines have been updated every two years in Botswana, regular review of other guidelines has been less successful, and a review of the primary Engaged future on-the-ground adopters early on, starting with guidelines adaptation, to ensure context appropriate guidelines and facilitate ownership and sustainment
Before these guidelines, the experience and focus of health-care providers was predominantly HIV-focused, thus challenging adoption Set up a broad technical working group and leveraged intersectoral forums to advocate for national prioritization of noncommunicable diseases and enable development of supportive policy instruments, such as a noncommunicable disease strategic plan, national essential medicines list and a national development plan Tradition of siloed, disease and/or programme-focused approach to guidelines development Achieved strong and streamlined stakeholder coordination to minimize fatigue and redundancy, through multiple nonlinear related processes Going forward, will explore future electronic monitoring of primary health-care indicators, and regular feedback to providers, which will be critical to ensuring continued high-quality surveillance data Existing patient-level electronic health information primarily for HIV, tuberculosis and child health HIV: human immunodeficiency virus; UHC: universal health coverage. a We used a multilevel model that divides the implementation process into four phases: exploration, preparation, implementation and sustainment. 
Резюме Включение медицинской помощи в связи с неинфекционными заболеваниями в комплекс услуг первичного медико-санитарного обслуживания в Ботсване
Несмотря на растущее бремя неинфекционных заболеваний, доступ к качественному децентрализованному медицинскому обслуживанию в связи с этими заболеваниями в странах с низким и средним уровнем дохода остается ограниченным. В статье описаны стратегии по содействию данному процессу, начиная с адаптации и заканчивая принятием и внедрением на национальном уровне рекомендаций по первичному медико-санитарному обслуживанию взрослого населения в Ботсване на 2016 год. Стратегии включали: подробную многоуровневую оценку с привлечением широкого спектра партнеров и с глубоким анализом местных данных, обеспечение академического сотрудничества, содействие разработке сопутствующих стратегий и правил, внедрение рекомендаций относительно неинфекционных заболеваний в общие рекомендательные документы в сфере первичного медико-санитарного обслуживания с соблюдением основных направлений развития, принятых Министерством здравоохранения страны. На уровне учреждений здравоохранения стратегии включали в себя: разработку многосторонней программы обучения сотрудников системы здравоохранения, эффективное использование опыта, накопленного в ходе выполнения программ по лечению вируса иммунодефицита человека, и привлечение непосредственно занятого оказанием помощи медперсонала на самых ранних этапах. Благодаря этим стратегиям первые национальные рекомендации по первичному медико-санитарному обслуживанию были одобрены в 2016 году, а в августе 2017 года был запущен процесс их поэтапного внедрения в течение трехлетнего периода. Кроме того, оказание первичного медико-санитарного обслуживания применительно к неинфекционным заболеваниям было включено в 11-й национальный план развития (2017-2023 гг.). Процесс разработки рекомендаций продемонстрировал важность вовлечения многопрофильных специалистов в процессы обмена информацией, организации, создания коалиций и системного мышления, а также необходимость практического овладения передовым опытом в странах с низким и средним уровнем дохода. Кроме того, несогласованность интересов партнеров, усугубленная обособленным подходом к разработке рекомендаций, недостаточное понимание важности разработки стратегических планов и координации процессов, которые сначала не подчинялись Министерству здравоохранения, привели к задержкам. Полученный опыт важен для других стран, заинтересованных в разработке и внедрении рекомендаций по медико-санитарному обслуживанию неинфекционных заболеваний, основанному на принципах доказательной медицины.
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Resumen
Integración de los servicios de enfermedades no transmisibles en la atención primaria de salud, Botswana A pesar de la creciente carga de las enfermedades no transmisibles, el acceso a servicios de calidad descentralizados para estas enfermedades sigue siendo limitado en muchos países de bajos y medianos ingresos. A continuación, describimos las estrategias que empleamos para impulsar el proceso desde la adaptación a la aprobación nacional y la implementación de las directrices de atención primaria de la salud para adultos de Botswana de 2016. Las estrategias incluían una evaluación detallada a varios niveles con amplias aportaciones de las partes interesadas y un análisis a fondo de los datos locales; el aprovechamiento de las asociaciones académicas; la facilidad para elaborar instrumentos normativos de apoyo; la incorporación de directrices sobre las enfermedades no transmisibles en las directrices más amplias sobre la atención primaria de la salud, de conformidad con la dirección estratégica del Ministerio de Salud. A nivel de los centros de salud, las estrategias incluían la elaboración de un programa de capacitación multimétodo para los proveedores de servicios de salud, el aprovechamiento de la experiencia en la prestación de servicios de atención del virus de la inmunodeficiencia humana y la participación de los encargados de la ejecución de los servicios de salud en las primeras etapas del proceso. Gracias a las estrategias empleadas, en 2016 se aprobaron las primeras directrices nacionales de atención primaria de la salud del país y en agosto de 2017 se inició una aplicación por etapas de tres años. Además, la prestación de servicios de atención primaria de la salud para las enfermedades no transmisibles se incluyó en el 11º plan nacional de desarrollo del país (2017-2023). Durante el proceso de desarrollo de las directrices, aprendimos que eran importantes las buenas habilidades interdisciplinarias en comunicación, organización, formación de coaliciones y pensamiento sistémico, así como la comprensión técnica de las mejores prácticas en los países de ingresos bajos y medios. Por otra parte, las agendas desalineadas de las partes interesadas, exageradas por el enfoque aislado del desarrollo de las directrices, la subestimación de la importancia de contar con instrumentos de política y la coordinación de los procesos que inicialmente se llevaban a cabo fuera del ministerio de salud causaron retrasos. Nuestra experiencia es relevante para otros países interesados en desarrollar e implementar directrices para servicios de enfermedades no transmisibles basados en la evidencia.
